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1a ...FIRST HPF 
1b...FIRSTHPF 
1C...FIRST HPF 
1d... FIRST HPF 
3a...SECOND HPF 
3b . SECOND HPF 
3c. ..SECOND HPF 
3d ...SECOND HPF 
7a ..THIRD HPF 
7b . THIRD HPF 
7c ...THIRD HPF 
7d...TH1RD HPF 
d ..ADDITION RF SIGNAL 
5...WOBBLE SIGNAL GENERATION CIRCUIT 
6.. .PUSH-PULL TRACK CROSS SIGNAL GENERATION CIRCUIT 
8.. .PHASE DIFFERENCE TRACKING ERROR SIGNAL DETECTION CIRCUIT 
e,„WOBBLE SIGNAL 

9... CAP A DETECTION SIGNAL GENERATION CIRCUIT 
10...TRACK CROSS SIGNAL GENERATION CIRCUrT 
1 1... OFF-TRACK SIGNAL GENERATION CIRCUIT 
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(57) Abstract: As shown in Fig. 1 and Fig. 2, an optical disc device includes: a high-frequency band processing circuit for removing 
a low-frequency component of a signal output from each light receiving element of a pickup, r^rforming AD conversion by a high- 
speed low-bit AD converter, and after this, generating various signals required for recording/reproduction of the optical disc by 
digital processing; and a low-frequency band processing circuit for removing a high-frequency component of a signal output from 
each light receiving element of the pickup, performing AD conversion by a low-speed high-bit AD converter, 
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and after this, generating various signals required for recording/reproduction of the optical disc by digital processing. Thus, by using 
a single circuit, it is possible to generate various signals required for recording/reproduction of an optical disc, thereby reducing the 
product cost, power consumption, and the circuit size. 
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OAD^m^^^ffiUT^e^^-^X^-m^^^^liOMbfT^ 

m+j— 3^x ^ — « £ £&rr § fc#> h^iwt©^^ e> ©& 
^4 x^ggi bxcD-y— j^i7- »#©#fflim©f£«*fls«-r £ - 
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mi 6^sn sm<Dftnmz%ffi,<DK?4 wmmz&^x. mmm^wiA 

^fflbT^@m©it-^x^~-ff^^^-r^)«^T^oT ! &, t"^X7- 

mi 6mfrzmi 8m<Dmnfr\zftmoy£^j*?mmiz&\,>T, mmm^mA 

§tu, ^ait-^x^-«^^iEi^fccfe^^it-^x7--m-^^^^ 

&fw«iu mm?-< $>t?mm®mz&'DX. mmD—tsx.^-m^mmmz 
1 ^o^-^^—m^^T^r^\z^mt^^x(D^m^ e>© 

25 {f ^-©lX#^T^-r ^ >^£, MI2P#^fiJAD^m^^^^§BtftB-r^T<D^ 
m^&0M^©AD^^T^^5>^^^-^^l§:^^i^#iii:^t'^ ! fe)0 
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%\Zy97v -7<D&9t$&fr £> ©«Bfifc©tH* £ U tiff Bin #Mfflm& 

TttWrTS-feW^fc* WCA*'feW'^^^6ffl***lfcflt^*ADJE8lb, 5 s 
5?^;WbbfcflH**ffl**r*AD«KI»fc, WBADSElW»J^6ffi**nfc'7 ff ^ 

15 

12^1 *mw<D$m<Di&n i icj:*^^ x^a<&^&$^M3iiis& 

$5 (b)H«, *«W©^Jfii©^!B2fcJ:S?WBS*ffofe^©a«SC*^ 
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ill BKk ^^OUttO^lB 6 fc«k«7fc7V X^^«©+h-#X^— ft 

m&omf&<D—m*7&tzfuy?;m-z$>z>o 

20 I14K1 ^2<D*#:M^^Bt^S'iAD^m§ffW^X7-'ff^^ 
II 8Hft ^0J©^O^8^«k§^^X^^fi©^mAD^i^g 
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f|2 OSH ^(D^-rX^^BO^^-r^P^^EITfe^o 
5 fg2 lHtt, TE«#S^d&*r*fc»©?RIP^©— W^tiT^S. 

(^tto^tli) 
15 tj;Offiit^ferai>, 

(Dmf&o—mtt-r^uyzmx&X), ^2» #»§B©^js©j£tBifc«fc5 
20 tiflim&mKTytrj x#©tB# • s£fcj»&it*©w©*ftttJ*fT'9 *>©-? 

^CTIi S5««»«fflaiHlK©|gl<OHPFl, VGA2> Sf£2©H 
25 PF3> ADC4a~dOM, S.mg^^MSHI^©VGA 1 2, LP 
F 1 3 <Dmfi&kG>MftM&7K'?1tlb* \±v2?v 71fis US 3 0T^T«k 5 & 4 0 
©^SIS^SH 1 (£TF> gft^fc-TS) ^£&&3^©4#giJ^feilf^£3rr 
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)ti?A-D3 2 (JsTF% M >^^A~D<fc-TS) *>&©«#£, 

s©<t-^££Err5 *>©-?&&. 
b*-A kstt ssftaiH^ £ © wa~d a*i«jai*#^30i&fcffi# sn* £ 
sskw? £ ©#*§■ e ~H^m«^MS0mcm# $ © t-r &<> 
io igiHfc^viT, mwrnrnxmrnm*. iiohpfi a~dt, vga2 

a~dt, ^2©HPF3a~d^ ADC4a~d£, V *7* )Vm^£.f$M& 
5t, ->a^ h 7 7 ^ n^i^HK 6 i, 3£3©HPF7 a~d£, 
ffiffi2lh7y*>^X7Hi#fcffilIH»8£, CAPA^ffiffi-*§-£/&|eJB&9 
h^y^DX{f-*t£j&IIIS§l 0 h^y£fl«£jfciai&l 1 tfrZfc&o 

15 *»W©^6S©^jB 1 fl©HPFla~d, VGA2a~d> M 

2©HPF3a~d, ADC4a~d> M 3 ©HP F 7 a~d £-W?n4 
O^f^SfeOt^^TlBJtS^ 2in6©l§IK©*fiJG«[fcOV>Ttt, 

©Tfe D, M^L/feliIj^©a^«4^Jc:Rg^$n§t>©T«>^Vi. 
20 f& 1 ©H PF1 a~dH §}W?A~D 6 ©fg-^ft^frtfenA* t U 7 

*t^HPF"e*§. u0i 1 OH P F 1 a ~d 0* y h t7^»H 

RFm^<D¥y?it)S£4kVti:^&5\Z.mfe-gn 1 0 0~2KHz), ttfg. 

1©HPF 1 a~d^e>©tfcl^^izS©«fc , 5^iP#RFft^tbTfflV^^«h^ 
25 T^SJ:5tC-r§o feotfe, fgl©HPF 1 a~d©ffl;fr£;&n3?RF£LTffl 
V>&V>»<&fc:fck Sgl©HPFl a~d©#y h^7^^t5l2©H 
P F 3 a-d©*y ht7HS»tlRlClcn^ ifcWi, ^SilOHPF 
1 a~d£^tt&V>;i<h£bTfc&V>o 
VGA2a~d{i, fl^^^ T©RW, l^— 1*7t»7-©tf SO*, tf .y ^ 
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t§^>H7>^^§. IlOHPFla-dOA'yWM 
tVGA 2 a~d*^©m*&iBlFRF«#i:UT^--^S^lHlKK:tB*-rsc: 

^2©HPF3 a~dte, IlOHPFl a~d<D*^y H^JSiftScEU:©* 
V YHr7mmk%:%f%, VGA2 a-d(:ioT%4t5t7t^ h^iS, R 

2GDHPF3 a^dC5*yht7««ftH tBfi©^*^;Wt-lt^0K5 

4 0KHz^T) fcRSSn, «3fi©^*^;W9#^lHlB55'T?^*^;Hfetii* 

15 ADC4a~dH §ADCOiJ->7'J>»Wl 6-10 0MHz, 

(Dtfy M/-hCD^0. 5-3. 0^©if>^ , U>^^TAD^*fr^: < 5o 
fcfc, ££TfciU *>:/y>^M»a*&*&5 0MHz, fcfy h#fl¥tl£ 5 b i t 

it§„ ADC4a~dtt iroi&fFrsfeot-rs. 

mTFr&T) ,ADC4a-d?!i^tt}il$n§4ft >^;KDii5iSAD^m^— ^ 
£A#£LT, MffilrS^llISS^pushpull^ ((ADC4a©ffi*) + (A 
DC4d<Dffi:*j) - (ADC4b©ffl*) f (ADC4c0ffi*)) ^froTjA^ 
^pushpullTE (7 p ^->oL7 p ;i/h7^^>^X^— ££j£U &&f£Vtt& 
25 pushpul 1TE *MB35 ? ^^;PB P F \ZXti VX, r^X^^DVD-R/RW, 

Iteiift^^©^^ 1 4 0 KH z fc893gT£. 

|Hli2SttCJ:0^$n (HSrST), ADC4a-d^e.fflA$n54^>^ 
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oniAD^f-^sAAtbt, mm%&immmm*wshwnmn- ((ad 

C4a<Dffi#) + (ADC4d©tilA) - (ADC4b«) + (ADC4c 
<£>ffi?j)) £fToT?SiIpushpullTE ££f&U ffffB 2 -fitfbHI^^i^M pushpul 1TE 

5 ft-*t££srr3, 

^3©HPF7a~dH I20HPF3 a~d(D7Jy h^yM^Wc^ V 

ht7Mt^T^;VHPFT$D, DPDTE {i^&fcB©^^ 5 s 
^X^±©^^f^«t^>«ffil/^;i/^i!j©^, wobble j&fr<Dtf&&fti3i p » & 
^ ^3©HPF7©^i/ht7^t»^ ZlilTteU 100k-3 0 0KHz 

^Lmmh^y^y^jL^-m^mmmmsu, 13®hpf7 a~d^e>m^ 
.c ap A&>mm^$ij&®& 9 imm h ? v *>?^-mn%c®m% 8 

15 ?>m*^tl§ DPDTE i#$AAtU RAMS4it, CAPA (7Hl^X7-^) 
DPDTE ra#at±Tfc«n*©£*fttHbT CAPA^ffiff 4£ffi7rT3o 

8^"bffl7j£n&DPDTE{f^-£A7J<i:U DVD-ROMS4HIC, DPDTE «-^2r 

20 Or? h^vZmnZLi&m&l lfciU ^3CDHPF7 a-d/^ffiTJ^tl^^ 

nt^5 WSwtt7 h7y f tf^b, fflTrTSo tz&, 2L21T«it 
$&ra<£:LT, 2ffi^m^> ? ^;Vfs^O#^ma^^^2:<hT, (A 

25 h^y?. ^Wt7h77^ttS. 

JB2HIC*^T, «Jilift#«fflSlHl8&fci, VGAHa-hi:. LPF13a 
~h£, ^WADSgiftSSl 4t, <£5th7y^^PXM^fiKlHl8Sl 5t, It 
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(Dnmomm 1 -era, vga i 2 lpfi3 **n^n8^i^t>o 

5 VGA12a~hli VGA2 a~dtfc T©R£>N^ l/~ 

LPF 1 3 a~h^^-y->yj >^JS&§&©l/2mT©#y h^^^^C 
10 P##fijAD^I§§ 1 4H LPF 1 3 a~h^6»lii^^n^8^>^;i/©« 

te, V>~7V >tfm$imm 2 ~5MHz, b>b^^8~12bi 

15 ^tr^h^tg^^o ZlCTtaiJ— aH-iJ-^U >^«tS3R* 2 0 OKH 

z <h b ADfl^«^.l . 6 MHz £fc&«k3fc:aEife&fT&'5 , b©i 

U b'y h#fi?fgtel Obit £?Z. 

beam TE, pushpullTE £/Y- KOS^TSUPU ¥J3flfU ifcWMfD^ OXj& 
20 "r-2fifl:l/Th5y^^n^tl/TttiAtS. 

-^zmvrz.m^mm^T-f^un-^mmu mm^r, fem^, as{b^ 

25 05&l;:<fcDfToT ! b«£^ o 

fe bsm^&%£.\z7 £ i?*)w- #**sfrv», ra&&fc*rrsra&fflMt& 
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AJlistiZt. »10HPFla~dl:j;57>^t7tyK mfc^y-tyb 
fcZim&* VGA2 a-dfc«fc5ffi(BWSE, Rtfi20HPF3a-dfc«k5 

©UjSfesWf fcfc>nfc«, ADC4a~dfc«fc?) gSt^A-D** 6 ©iiSTOfW 

^ ^ □ x^^mss 6 , $.r£fis 3 ©hp f 7 a~d fc^n-^ntaasn*. 

fc:fe» IIOHPF 1 a~d©#v h*7MWimZ, ±&lstt&5\ZRFm& 
10 <Dz?y&ifi&{£Vte\rWKM& (It> 10 0~2KHz) $riTV^fc», V 
GA 2 a-d^UIHA*ft5M^msnfc*^tta»RF«^i: 

it- #m-^££j&T3fcifc©^©£fi££ £-0©HI8&Tfr 5 d @& 

15 ADC4 a~d^e.m^$nfe4^^>^©5 f > ? ^;UfS-^©A* : Sr^ 

^BPFCckO, t^7^^DVD-R/RW, DVD-RAMOi^lC#tt§^ 

*:/;W£-sf&£ritrs. ^©ct-5^ f^^^BPF§fflw)^^i/« 

^§Mt§^tl;J;0, 7tn ^@SSt<k 0 B P F Si^bfc^tJt^ HI 
20 mMWk%fem\Z'lst£<'TZ>Z\ZitfT*gZ>2i£ib\Z, t^;I/BPF1:^^TH 

b p f #<&© a* 7 y^&m^ z\t&y, <&mirfrfc&mm'?o) b p f ©Rtb&ti»r 

ADC 4 a~d^e>ffl*$tlfe4^^>^;i/©^> ? ^;Vfs^©A^^ 
W-fc^y h 5 y # # PX^^HlgS 6 TTWu mm pushpul ITE SrigtlTb 

25 T^ffiU pushpul ITE ©^±§ffi, ^Vi«if0^nX^T?2^bbT^^rL 

h 7 y ^ # Dxm^&^-rs. 
asmi® 1 5 ic<fc d £/&sn* h 9 v z z uxm^zwmz-Tmm-rz & ? tt^. 
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ADC 4 a-dJ^6lil*SnftT^;WI§©X**Sttfc®3 0HP 
5 F7a-dft DPDTE m^m<Ofttb\Z. X^±©«fc£fc: WOV^W] 

ffiffiH b 9 y * > ^ — fe^lfetH HI J& 8 Rtfc* 7h77^ m^£fifclE!B§ 1 1 

io a#s*u ftfflf h7y^>^x7- »^-iftHiiaK8T?wu 4^^>^;i/CD-7 :f ^ 

^;Wf ^KOftffilStf^Sn, DPDTE £ l>TtH?j£n£o 

JtaO>S DPDTE CAPAjftffl«#£jifc|Il»9> h^y^aX 

if -5t£j&®8§ 1 (HcA?j£*U RAMf5£P#£CAPA^ffi<f^£/&[E}^9T 

n£.J&m& 1 0 \Z iot^^tlS b 9y # ^DXimDVD-ROMSiPt 
— 3fr, ^h^y^fll^^lElKl lm I3©HPF7a~d^&ffi^ 
20 y ^ ^nt^5»^Stt7 h 7 y f 55^$tl5. 

mzs i&mmmmmm®&<Dmmz~D^xmx*r2>o 

\Lv%?v 7<Dgytm=rA~Hft s $ n&m-£**A# $n§t, vgai 

2a-hfc±W>ii, LPF1 3 a~h\Z&zm$fr>7V>#M$i&<D 
l/2&Tf<Dtly b^rym^Bi<D^f)^^nrcmz,LPF 1 3 a~h;fcS>ffl7J 
25 £n*i 8 >*;p©te-£jW#fAAD£ifc« 1 4 fc<fc W#l!lAD^$n, 

i&>£ h ^ -/ ^ ^ umsm§E&mnsk 1 5 -m, ^«r^hm adxim n^e. 

mTJ^n^^^^fS-^^A^tb, 3beamTE, pushpullTE HDS?y^ 
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\zmvrc.mw-$m&^2n^~-p~emMVT, te fem^ asm-^^ 
5 ^bTtts^-r^o *rfcfr>-z. i2i0, ^2 2a i2 3^t te m^. FE 

^(DWi. it-^X^-m^^HIi^ 1 6 T^^nfe TE fg-*§\ FE AS « 

mmttfimmzik^ mfeMW&mmmti&jzmiz&M-rz z\t^x^^> e 
20 j^±<Dj;^^> *mmnm<DBmi\z&&yt7 £ jx?mmiz&ni l £, mvz 

©AD^i&^CteiiSjUStfy ht©AD»4 a~d, 

mm-r % z\t\z£9, Mmmm.^mmmmm'BL^i&m^^mmmmmmzm^m 
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m®ffi<D&m v^vzz u7^^$L&m& 1 5 xmigmftrnzmm'tz v^vz 
z nx^^^t§ 1 1 ■& \z, ^mmmmmm&<D7v vvvz 

Z nXM#^IUI?& 6 -vmmo h^y? % DX{f ^&±f$.-?Z> Z\ t\z J; «9 > «5§ 

mmmm.-mmmm^\mz^x. vyZTv^v&^m^frzmtit* 
nzmmzftVT. tjy hJrym®.mmzM<f3:z>&5\z. b*7 
jssafc&wr &h p f &m$k&mwz: z.t\z&r>. mmMmom^^mt^rc 
10 fet^i^f so^ttt ^©i^s^h p f (omiifr z\ h-tmrntu b , 
—ovmmzk vyt^jTspvtm • m&z>&^fcmxom^<D&m&*smiz?£ 
§0 

15 P F 7 a - d t Hi^t §t^^;Vt-^ ^ 1 1 <k D , &M?&mzAD 

^^^^aiHSS^^ViT, SH 3 ©HP F 7 a ~ d fc^JWHBj* 

20 tvfcz\tiz£.r>, &Q&mm<Dm^%yh*ym&&<DWLfe-t)^mizfcz>££ 

fete, l4fg^b&Lfc7^n^0i8£MMbT, mg&mm^^-r^^^^tM 

5 :; > ? ^;wBPF^ffl^T^*^;i'^s^-r§ii^tc<tD> t^-d^ 
«j;otb p F&Mj&isrct^ztk^ \n\&Mm&femzmfr'rz>z\ tw-v 

25 fSitfe};, r^^BPFI^^m BPF#t£<D/\*^yW^il£J; 
N£ft±2i*§ C £&X%Z>o 
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*?*47. n^-v^znmvrcWin&ftvzLh^ntte&t^^ te« 

^ytm^mzAD^.mm^mn^^m^f3:<> mfmmom^itimn^t^ 
io ^jm^#e»n-5o 

%wmm&tfi, mMY^y^^ u^m^^mm ist, if— ^17- m^%. 
mmmi 6t, y—tfm&mv&i 7 h^m^^oiz-o^xmmvrc^. erne. 

(«CD^2) 

#cic, *»wcDWg©j^«2tbT» Mftmm<Dj&mi\z&^T$&2m&m^ 

25 x7-«#^ihk 1 6 y&ytm^A^Dfr zom^zzttzmM-wm 

<=->^££^n^nsmc^u if-^?n^iiii^ 1 7^\ saiaif-^x^- 
m^^mmz^y)±m^nrcm^m^x^j^)vi)--^m.w^m\ mm%k 
\ztt-rzmmm^&3ii8,?2>%<Dx$>2>o 
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5 <5 0 

16H ^-r>tf-A^§§4 1 «h+f-^fc*-A^§l4 3<fcfr£>&i^ 

jriaB&'i 7 >tr-A-y— *?iam4 2 t-y-^ tf-A-tf— #t£im4 4 1 

JP#§§4 5 &35, H*©^SBlAD^ift8& 1 4fc^2g|<DP###JA 

10 4&jftliirr£. 

fcV^ -9-y^m?A~DO{t^(C^<1^--^X^-{f#^^^T^^IlIi^ 
20 T&D^ -y-^tf-AU— ^?H^SS4 4^ lJ-^k*-A^#§§4 3 T^^tlfcif 

^4(b)0<D (i) ~ (iii)fct *n-?n^-f >lf-A1J*-3l^SdWS4 2, ^ 
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©?Sd*JlS*T7**»4(b)ig (i) ts -y-^h'-A+f— 4 4 ©Sd*#S*T? 

&£H§4(b)EI (ii) £#2jpJ!l&4 5 fc£ Din^n* Si 4(b) El 

5 (i i o fc^-rif — a^awnaK 1 7 
15 ^v^^o^maicov^T^wrs. 

f|5 (a)E! (i) tt, B#$HWAD2Ei«l 4 {^A^^tlfe 2?fl0 4^#J^^ 

SlIRSn, ADSgtfe^fftenS. ^5(a)i (ii) it-^+j->yu>^^ 
20 S§5(a)g| (iii) B##MAD«|§£ 1 4fc«fc Ofrtafo 

n^>T^-n^«^(Di^>yu>^'l > 5>^ fg5(a)0 (iv) fcfc x$^;Wg 
^Ogmf'C $>tf&^-r%<D!?3&Z>o £5(a)BI (v) «, it-^X^ 

-m-^^imgs 1 6 £ #x9-«-^©feriawf©Hi^>f 5 

t>©T*D, ff£5(a)IS (vi) 1^-5j?X7— f!#£/&le!S& 1 #i§t 
25 Jftaftl 7 \Z&&V-'!mgL<DM1&*'( S!5(a)EI (vii) fck 1J— # 

siRif^aaTe, ^5(a)a (v) ^*r<fc-5^^^-ra>^Ccko^^ 
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mk&m&i 6\z&2>m.w%m*. m^-wiAD^mmi 4<D&ytm : ?Dfrt><Dm 
mn (^5 (a)m<DV7 (i» ^^nxa^f, ^ttTf^i^E 

£©m^ (I5(a)i©^^f> (2)) Oil MI©^ tff ^ t 

io ^-r>sjte3(5^A'-DA>&©ffir^©«iP«is (*-r > (i» ©brjc, 

i^>yu>^^M©^^7 , 6m : ?E~H^e>©{s^©^#Ma (0)) 

(*-f> (D) lU->^U>^TOW©*^5Kte*^E'-H^5©« 

momsmsfk (•»*•:/ <o» fc©inM#ffi#3n*;i££&* (&5 (a)a (vio 

• 15 #!&)o 

CintC<J;D, I5(a)@ (vii) \Z7&?&5\Z, *<1 >S3W?A~D *>&©<§ 
*^BJ©mS©^H2T«> ^4BIR^5<b)Hfc^*r«i:'5lC, 

20 >^^A~D^^©m^^t-^m^ati^^^?E~H^e>© 

WsT: $&5 (b)m\Z-z>\,*XMW?2>. ff§5(b)®>4>©fil5(b)SI (i) ~ 
(iv) fck 85(b) 13 (i) ~ (iv) <h|igCT&3„ 
25 £15 (b)B (v) &4(a)BIK:^TpW>£— ASRJH&4 1 tCfcSif- #17 

-»^©^jsaawic©ii*ft^-r 5>^&3**r *>©*?<&*), fgscb)^ (vo gg 

4 (a)Hfcl^*ry-^lf-A?Sl3¥«4 3 fc±*^tfX7-«#©£/£iW©W*& 
^-f 5 >^^tfe©T*§o 85(b)IS (vii) fciu it-^x^-fg^ 
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(b)H (viii) »i, it-^#IUj^l 7"e^$nfcW»ffl*©ffl*^-r 5 >^ 
1 7ia§SIIlTtt, Jg5(b)g! (v)> (vi) ^T=t-5t, ^>5BW? 

fftt)^ IB5(b)|g (viii) fc^f <£ 3 fc, 1U->^U>^M©1J- 

10 ^s3te*^E-H*>6<z)«#©?gd¥is* (-y-y (o)) tfo&ytm^A-nfr 
^sdnciffiaEi^raT 2 £*t UT^mzmm-? % - t^T^s. <sg 5 (b) a (vi 10 

^^A-D36^0^^TS?g^atit^5tem^E~H^^(D##ic:*f 

f £ ttti&tmft bxff 5 J: "5 \z Vtc £ <h fc ck \) , -en^notsdf 
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(^©^3) 

^x^-ft ^tkj&m%& i 6 s.r>^- ^^iHig§ i 7 wj<2?§^£^Ttft0j-r£o 

^^TmW^^^X^^gO+f---^X^--fg^^IlIS&l 6&X£l*- 

is 6 6 &mn. ^^ytm^E-Kom mzwr 2>m.wmmmr$\z&m-?z>®. 
mQmiz&^T. *mM<Dmffi<DmM3iz&&v—tfjL7—mn*kj8.m$&i 6 

20 te, ^-f>tf~A^##§6 1i:it^t:*-A^f§6 3^e»^D, "if— 4$RJFI3 
14«I2 00l$$H&| ADgtfcgg 1 4 £m?fcT£o 

>^m?A~n<Dmmzm^<v-tf^-m^*£f^%m&® 
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io mmvmnmifc^ommmm&imffim iz^twietzo 
mz, mmz^xmm-r^o 

20 -mytftmcp-t ^>^ff^rcm^\z\t, ^y&ytm^A-Dfrzvm^ 

3|EM^I$PWfS£ ut l- £ 5 o 

*tMi7m v-#mw®ffii7\zi!Simfcmmfr7j)i>&6 5&mw. 
■y-^ytm^ e ~h <om^ \ztt-?z>mmmmm \zmm?z>fcmmn&nm&& 
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m&yjj]/?6 5 -d xmrnrz z\tt vrc 0 

^<Di&mmmfr7 << )v? 6 1 \z&%mmimz^^xmM\zmw~?z>o 

^ytm^fr e> <Dm ^zttTzm^mmomwrnmizk ^mmn^ c «b \z& 

io (a)m\z*k~§r&?\z, ^mmm^-hr^m^zu. y-yv-Agytm* 
frZ(Dm^izM?zmnmw<Dmwmm\z&2>tiLmmn (jg7(a)EiB) * 
>¥-&&ytm^fr%(Dm^ztt?%m&mm(DWi&mm\z&%&mmn cm 

7(a)®A) \zMVX±^rcib. ^nZ<DMWm%:'V&2>mtim^Y<Dtr'(> 

&&m&mr&&±<Dmmmz3$tf%>&mmn («7(a)SY) t^ox, -y— 
15 «m$ti^§. 

m?E~Hfrt><Dmn<DmwmmzttLx, mmm&mzh? )v& § 5tc<tt), 
mwrnmr 2\z&&&mmti&ffijEvx^z> 0 ^vx, >\£-&v—$m.w 

20 ff ^ofeityif-A-y— 4iz&&m.W®i$kt&in^m6 6 icJ:Diin# 

^7 (b)m«^O^^bfefeOT, fg7(b)E!A> ^7(b)0BH ^7 

(a)mtm cx$> d , n 7 (b) mb iz^f^iiLmmn^m^mm^ y ^ 6 
5 \zM^-^m^\z^xm\%\^tz.mmm^ , mi (b)0D^snw3 o 

mw-mmiz£ z>&mmn<Dmzm> l < m^z n<g>„ 
^<Dm$k, mmmi*ntz.m j %c<Dtmi&m. c^7(b)gic) <DV--$mwft 
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&z>mtim^Y<D4mw& as 7 (to by) t> ^ > v-^gytmrft £ vm^ 

)l>?6 5\Z&-DTffimTZ><k5\ZhfrZ.h\Z&V). ffig.fcffif&'V, ^^ftM^ 

E^m^(Dm^<Dmmmmmm\z^^mmn(Dm±^mmr^ct^^, 

mm(DMfthmmizwrz>, ^^-A\zM-r^ytm^^>(Dm^(Dm.^mm(D 
■ mwMtfe&xvmmmm*. nmmm^y^)v^\z^\iLmmmz^xmiE 

15 4 3(cj;0it- tfx^~ m^tkj&istcmz, mmmm^y j )\>$ q i\z&r> 

\Zl>T%^\ 

Mw$tMm&74 )v?\z&&mmm. ic^oT^iE-rs fcot^nto < > m 
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<d— #1 ^-T^d y ^ bit?* £ „ 

10 &8Bfc:feVvr, U— #X7— ' ff«Efifc®l&l 6teu IK^8 1 +h— #X 
4^D^5A8 2 H*©l$$HWAD3£ife8g 1 4fct 

S§ 2 BIO^SRI AD2Etfe8§ 1 4 ££i**r 5. 

&d*&8 ltt, U— ^X7-i§^ni/7A8 2&ffiViTi^-3i?X9-m 
^£j£8W**fTlr>, 1£$c W-^x-7— fi^.^^^f JTff o %<DX& 0 . 
15 #15- ftVy 97 y HB»»£*5V 

25 ^80AD3E1W1 4^6ffl*Sns^^A~H*>6©-7 s ^;Wb^nfc 

tgirsgs it-it ^o^-#x7-fi#*^T*fe«6©-y---#x7--«#^ 
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5 sar&ff5 2ifcfc«fcD, nis&gim, «jra#*>hs<t-5c:£j&**c£s 

U $£3^g©ft±£^S££5ratii<h&5o 

it-^X^-fg^&^-r^lJ— #X5- f^t£/&l§Ii&l 6£$, th-aH 

10 «k?K ±&?zv—tfx.?—m^fr<D?v?)vmv&&mir&<i — 0©ig 
»&©?&» 5)- 

15 #x9— flr*£jfcia» i 6 ©fla©»»fct?viT»wr*. ^-mgrrs 
20 ' ^9 bwu ^m<DmM<Dmm 5 fc«k**— #x7Ht-*f£f*@itt 1 6 

»9Hfc^T, *^©^Jfi©^Ji5tCj;SlJ— #X9~fi#£/&HlB& 1 6 
fck iH3m9 1£, U— #I7« »t^D^7A9 2 a-ci^M. & 
*U B'f©l$$HBlAD&lfc& 14^12 H©l$$HMAD&ife» 1 4 Slt5fcf So 
25 igir§&9 lfcJu %\>v97v~f<nW&. mmn±^y : ^7, IBftS^-HKl 
^i±T, «l7-it^ya^7A9 2 a~cS^Tt-#l7- 
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5 *&w<D^m<Dmn 5 tctsu— ^x^—ft *t£/&®8& 1 6 ommz-D 
%.%%m<Dmm&, .+)-- #x5- ft^^tn^i 6 ©sac* 9 1 M^ns. 

^n^7A9 2$ffiViT+l--^X^— ff^^^fr^n^o — -D(OW. 

fc&s *&m<Dmm<z>mm5-&z, #x5- fi-^^iii^i 6 7&*, it- # 
x7-t^yo^7A9 2*^rf sfeote^vvrttWbfca*, it— #x^— 

25 7A8 2t*^ffl©^!l4t?BiWbfc1t— #X5- Bf4/S^n^7^9 2££ 
W U £fr 5 It- #x 7-fflr*©«Hte« DTteflfT 5 :7o ^7 A £*S0 D # 

<2S»5©J§aB6) 
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no Htt, *mwo$m<Dmm 6 *c j:sit- ^x^— {s-^^iiik 1 6 ©* 

Z? D y # KIT 

fg 1 0 Hfc^V^T, *«W.©^Jfi©^li 6 l:j;SD-^X7- A^JEKIpK 1 
6fck WfiBlOlt, FEf*^nif5A10 2a^ct, TEMM 
10 yD^7A10 3a~c<!:, ASf^Mya^7A 1 0 4 a~ c 5. 
fc*5* H^O^Sd ADSEIfeai 14^2 H ©^f!|AD^^ 1 4 fcEtefrT 2>* 

JllflOlU FEflf^O^7A10 2'a-c, TEi^67*n^ 
7A103a-c, ASfif ^nif^A 1 0 4 a-c Ofn^6, ftfcf 

15 «#^^D^9A 1 0 2~6 4£M&LT>U— ^X^-m^^^^ff^ 
FE«#» TEH^ AS{f^<Z>£/&£f?5o 
FEi^WP7 i 7A10 2a~c(l 36Ify^7y^li, i3lilS£;* 

20 T E m&&l£7u ^AlOSa-cIt %\iy & 7 v 7°<Dm^ f2#fS&* 

ASfltf^D^Al 0 4a~c«/7^t!y^T^y©^3t, iB#IS£* 

=?4 mmn^- H^t)tfcAsit^w§fc5i)Oij-^x7-i^ 

25 $n&7atf7&-v&z>o 

ZZ.-eteMW<Dmmk<Df£®* FE«#fi«^Dmi0 2, TEH 
^7*n^7Al 0 3, RO!ASi^7°Dif7Al 0 ^n^n 3 ^ 
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#nz, *mwomn<D]&m 6 iz&zd— ^x^— ft^£/&nri& 1 6 ommz-o 

7A103a~c, ASif-^^^D^^Al 0 4 a — ccD^-n^n^C), TfeH 
^D^7A10 2> TEi§^D^A10 3, ASM4^P^7A1 
10 t£X7— < M^±f%mM-&ftt>nz>o fete* j5>*5FE*^, TEI^, ASf§ 
£<Z)<fc5fc, +h- 5^X^— fg^-^HI^l 6**, #X^-« 

-^i7-l§«yn^7A«i^, -if— #x^-OT£j&ig#B#fc:, c: 

20 oi ©miw&ste^TS e. fc#«Btcsiwr*. 

*«^©^©^li6K:«fc*1J--#X9-(i#^IllB&l 6©?H^1 01© 

m&UBMvtz. «jhsioi**, ±&&ft5i)--'#x.7>-m^<Dmm\zj&VT. 
mmvrc^-^jL^-m^(Dmmm\zm^^nrc^^^-m^^uif^ 

A10 2 ~ 6 4 Oif^iS^t^-Scfc 5 
25 mil Bfck *&WomM<Dmm 6 fc<fc&1*— #X^— fg-*t£/£le|g& 16©« 

f^io l^ff^^-^x^-m^^^w-^j^-rigT^^o 

^1 1 SHORT J: SIC, *^0gl©fl6TH ifjgl 0 l^FEfif 
S^0AS^4^O^7A0i^iS&, ffiOit- jHX7-f§T$SF 
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5 &muT&z\timm\zfcz>o 

■^^mg§i 6o^§gi o i omitfisiit^ ^ ^^tf sfefe, & 

^M^^fflViTfe^-^x^-fif^^Ma^ff^^ii^tM^^^o 

x^—- fa-^-^yD^^A 102^1 o 4*^rrst>©fcoviTittwixfc^ i*- 

if4^D^7A8 2, 9 2©5SCD^<tfel^ **Jfi0^IB 6 Tfift 
^X7-ifM^a^7Al 0 2-1 0 4^fU ^Sfr"5iJ- 

20 -^^-m^<Dmm\zmcx^m^^u^^A^mm^^v\z^-T%^o 

mz, *&w<Dmm<DMm7 tvx. m&mm<Dmmitz&\,*xm2m&m^ 
. xmmvrc&mmmmmmm®m\<Dj&m\z^xmw?2>o z\z.xm 

25 ADmsmr&'t ^ >ifk&— tfx. ; ?—mn£.j&mv& 1 6 ©ADfi^f^ 

^^^Dm^W^X9-{t^§^t-^l^©^ffiMn©fj£M§®^%©T^ 
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^i2i}:^t, &nmmmmm®&. vGAi2a~h£, lpfi 

*<i 5 >>ffflfflmm 12 1H B##fRlAD^g|gg 1 4 Rtftt-tfX^ 
Si»ffi3©rt*fc#1irTI^#fflAD£i^ 1 4!&tf1^3£x5-ffi#£j&igK 

1 6 (Dmft$"( ^ y?*mm-?z>o 

&rf\z. £©^-r >>rmmm& 121 \z^m^^ 5 ^miuk^t^ 

3M*091 

a*, i^^hha-d^mi 4CiotAD^n, #x^-m^£j&nn&i 
20 6 fc^^^Mb^nfe^^A-H^ecfi-^^^ >^;i/ 1 a>e> 8 offi^t 

25 $13 IS#«!lAD£ifc» 1 4 £lh-#X9-«^£jfclIH» 1 6 ©tfrft^ 

as 1 3 mzT^t^xz, ^-r ^ >tfmm®m 12 m, n»5MnAD9BSM 1 4 
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2, 3, 4^P,0t-3j?i7- {5#£j£t^fc:43V>T, U— i|?l7Hlf4l@ 
^IWADXlft8gl4fcJ;«DTADaaftSn, *^>l£-Afc*frsS3« 

i5 ^e»(om^A~D^^>^;n^e>4©{f-^tbT, -v-^-^ztt-tzg: 

20 114 BfciU Pt^fijAD^^ 1 4 #l7-t #^H1K 1 6 ©Ifrft^ 

mi 4 miz^-r^ ?\z, z-t % ytrwmmsk 12111 m&$. jAD&ffegg 1 4 

25 2, 3, 4, 5, 6^e>W~ *I7- fi^J&iH^fc&^T, if— #l7-fi 
■^£/&H!g& 1 6 ©57^ >*)V 4 OAD^^OUf^'r 5 >^£Uf 7>fijAD^ 
i^l 4©^>^;i/4©AD^g|^T^-r^>yiC— ifc£i*3o -y— ^ 
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©JStft^T^ ^ >tftmfrmAD$mm 1 4 t £s^g^©AD^&8rr* 

15 So 

mz, msom^mtvx. ^yzrv^fr^^tn^A-m^vmn 
i)K mftMAD&mmi 4\z&^xAT>mmzn. =rv$ Mt $ nr^ytm^A 

20 6 \zmkm±~?Z>M&*:ffife't2>o fit, H©P#> it— #X^— ft ^^HISS 

i ewu 5 1 ^>^;i'i^S4^6iti^$n^i^c«^&fflv^x2@^©it--^x 

7-ff^^t5 *>© £f So 
$15 Pt7>fJAD^^§§ 1 4 tf-^X7-«^M@K 1 6 

$ 1 5 bk^tj; 5 \z, ^ >>rmm& 12m, bi^iad» 1 4 
#x^— m^&f$mn 1 6 (DmftZ'f 5 >^«jnnu 3^ >^;w 1 , 

2, 3, 4^6fiDA#&fflVifc*W©1h-^X7--«%fi!aW^V^T, tJ— 
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CD^^H^^fT"5ck"5^U &©1^-#X7-«^©^K:|»bT«, i5fetT 
5 ffofc1t--^X7Mf-^(Z)^^T^bfc5 : -^>^;Vl > 2, 3, 4 

m#©fS«*ffiffl*rs. M*-fc£> TEM§, FEO#©2S3a©1h-3i?X7-« 

gtt^n^'&tett, -if— #X7-M#^HISS1 6»c^^T, fflltiCJ;?) 
f»&£ttSV>TE«#&ft$fcbT£j&bfc«, |HjCR##iijAD^^l 4**5 

io ©ffl^m-^&ffi^TFE^o^&fr^ck^tcf So ffiamn\z&z>m 

J;^^^{f-%CDAD^m^T^-rs>^i:^-S5c^ii:^^i^^DC<h^ 
jSntC «fcS^©7C#V^-^X^-fi^©^S!lAD^^ 1 4 fccfc* ADf 
20 m<DmT$^( 5 >^ ^X^-ff-^^IU^ 1 6 ^cfc^it-^X^-if^- 

^J4 

25 P##fijADiSm#§l 4tJ;oTAD^n, f^JWfcSnftS^A 

~D^e><E>«-^£3^ >^;i/ 1 4<Dft#£LT1*— ^17- <f*f£j£leI8& 1 

1 6tt, 1 D->^U >^«I^K5 : t >^ 1 4d^tB*$tl5i^§fflV> 
T 2 Si0^X7-f^^Mt§fe0tt§. 
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mi 6 0«, mftmADmmmi 4 tit- ^x^—b^^hiki 6©»«s* 

m 6H^-rj:5Jc» ^-r ^>^»m^i 2 i«> ^fdAD^iggi 4 
5 Rtfih #17-' nr#^£i§iis 1 6 ©M^-r % >£f&M&iss ^\ >*)v 1 , 

2, 3, 4^^©^^li^>y'J>^©^^05IbTAD^-r^<h^ ! b^ 
3^>^;H, 2, 3, 43^6©flt-9*^V>fc2flBH©*!J^-#X5— flW^JdaH 

^©^n^nte&^T* -9— #15-' fg^£j&nns& 1 6©^>*;u4©ad^ 

4&S&£©^#^ ^ >^£R#SHSI ADglfcSB 1 4 ©3^ >^;i/4 ©ADgJfc&T 
10 ^-f 5 >if\Z— gc$-Br§o 

£© «fc o \Z, 1 it>:7U >^JMl*ITl^--^ >*;V© AD£tfc*S*J&> £>1«$C 
©it-stfx^— M#££J5£*r5«-&K:» ^-T5>^M«IeIK1 2 lfCctoT, B# 
. $HWADaglfc»l 4td<fcDI^— ©^^>^Srl-y->^U>^©WiCiS*03gbT 
ADaaft^-tirSiifete* it- #X7-m-^©^^m#lCfflV^T^T©^3^ 
15 i©i^CD®#^7^^f 5 >^t^iJADf M 1 4ICfc§S^©AD^ 

twrr^-r ^ >^££-g£$-fr& ci t 0 > it— #x7-m#©^ffiisn^ 
AD^tftSR^it-^x^-' fi-*t£/&nis&©i&ft^ ^ >y&«n«i-r*^-r s > 

20 ^«»ig»*«Wfce:£fc*?K -^>©^mi^JrJ;0^f!lTlt^©it-#x 

7-i^§4^t5i^oTfe, It— #X^— M#£j«l$©&ffiiin&^fc 

zmwofcmwLmfrmmmmit. it-^x^—e^^nigsi 6©?n#tg*^ 
fi^feoxt), ^WADaafessi 4^^,©m^-^©®^m^^< 
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mftmAD^mmi 7 it, ig^h^y^^nx^^iaBsi st. u— 

-^X^-M-^^HI^ 1 6 fcffi;*rr5. 

. ^S^McOrt^^iirT^fiJAD^m^ 1 7 ft%l£ 

mss 1 6 cDSrff^ ^ >if&mm*t%o 

20 I18@(t P##iiJAD^J&#§l 7 l<Z>#|j£<£>— ^^tyD7^0t$5, 
II 8HK1*^T, ISSMWADaaMSl 7 lte> -feW^f&HiflHlKl 8 1t, 
A#-fel^^l8 2^ AD^«gl8 3i:, mtJ^U^^ 1 8 4 £^£>&3o 
irl/^^^HIlSSl 8 ltt, A#'-feW*l 8 2M*t^^l 8 4£$iJ 

A**kl/^^ 18 2H ^tf^^Ty^^^A-H^^^en^ntB^^ 
n57to»Mi:U Hzl^*fcHI?le!&l 8 liao«$nfci^ 

©^-r ^ >^t, mfeo?"? >*)V0m^%±ut7 h vxADm^ 1 8 3 \zm 

XT*. 
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AD38£S1 8 3\$. XttUZ* 1 8 2^5fflASnfc7tny«f SAD 
fg 1 9 Hfck Nr^#jAD^m§§ 17 1 £.1}r-tfX.?—m*3zm®& 1 6 ©Kjf^ 

u— ^x^-m-^^iHiis i 6 ©st#ie;&jWK < , ^ v >*;v 1*^4*1^ 
20 #x ^ -m^(D^m.mzmm & <£ 5 um^ \z \z, m^mAD^m 
mi 7 i^e>^^>^;i/i^e>4<hiwic^-r^>^T^^>^;i/5, 6®ADt 

1 ~4*JB Hfcti— Ji?l7- f»©£ri5?SU**fc:* P^IHWADglfegl 7 11C& 
tt^^>^6©AD^»«^TUTb^atV^fe^^C^o £*l 
25 (CckD. M5>^UHHIKl2 1tJ:0, 3^>*;i/5, 6d^0U-^X7 
-fll^flfeJSjaWUC^W-*, 1^#X7HM&J£II!B&1 6©ft>^60AD 

3Qws*©^^-r $>tftmfrmADmm&6 0 ioft>^60AD^ 
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^T£5^ 1^#I7- <9f4)«@Kl 6 >^ 1 4 Sffl VifcU- 

5 >^IHffll|IIB& 1 2 1 te«k ^>*;U5, 6^6©-^ 

. -#x.7~m^£.f8,mmzmjr2>. ^-#X7- ft-st^nn^i 6©^^>^ 

5 6 CD AD3ESM&*©^#^-r 5 >^^B#^fJAD^m^ 17 1 ©^ >^ 6 © 

KP5HNADX9i»i 7 ltewaas^nTv^'botu ±u^^mmmmi 8 

15 -f 5 >^£B##§!lAD&Sfcg& 1 7 llCck§^m^©AD^m©^T^'1 > ^>^ 
i4-^t§uttiD, #X5— 6 ©S#flB:&3WKV>J; 

25 mm±(Dmm^mm 
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Jilted < «k 5 fc, M&£;*J 5/ ht7»$tt^HP F SttSMStR*.* 

15 taia#HP FfrzmtjznzffiMfDmfcm&mom^&m^TytTjx&offi 
m • ¥f£fc&gfc«sfc©fc#©*ftffi&fr*5» 

20 ify^T^y©#^^^e»ffi*$ns^#i^bT-?-n-e*n^t6n, 

B«3teJie?*> £ ©ffi*OT©iitaE^RtWS«Jft»c© i^;i^»£i&5&T£m 
10HPFt, 

Mi3^i©HPFd^©m^m^^n^n^^ mib^ihpf©^^ h^t- 

25 HPFt, 

HtrfHm 2 ©h p f a> s ©ffl^OTs-tn-ens^ mm^ 2 ©h p f & e> ©tu 
MiBADagift8Sj^5m*$n*7*5?^;wa#s«en'6ns^ Miens 2 ©hp 

F©#y h*7»?ft»[<fct)'blft<*^^fS©*y h*:7jil&amT©JSifc8fc&lfc 
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tmm 2ohpf* & ©m* ws-tn^ensw-* ^lan 2®hpf^ ©m 
io mmAD$mmfc%toi]znz?i?&)\Mtt*n*n&w* taf3fg2©HP 

• F©#y h*7«aakJ;0*>il5<^Bfje©*y h:*:7JTO§&jaT©JSi£$c£l& 
5fe-r £f£ 3 ©H P F £ fcflt*. s , 

5. tf^^T^y©#^^ J ?^e»m^^tl^fi-^iCl*fbT, *yht7HI8([ 
ft • 3£fc&g&«»©##©&ffi&fT'3, 

20 «n&&5Kte*?^ e> ©m^m^©tt«^«^^© i"0\,mh*m&t z> 

^lOHPFt, 

MtB^i©HPF^e»©ffi^f^s j en^n^^ mib^ihpf©*^ h*- 

HPFt, 

25 |frlB»2©HPF^6©W*fll%S J E"n"€ t nS^ MIHm2©HPF^e>©tti 

#m-*§ s^n^nAD^ts a d ^m§§ t , 
mmAD^m^^mti^n^^)im^ j tn j en^% tata^2©HP 

F©#y h^-7«»[jS:<fct)%>]ft<*^3te©*y hXymiR^TvmWtSk&ffc 

3k-?z>m 3 ©hp f 
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^2®HPFi:, 

5 HulH^2<7)HPF^e»(Dm^f^^n^n^j-, fufafil2<DHPF;fr£><DtH 

MfBAD^»e>m*^ti^»^^;Wf^§^ti^n^^ Mfsgi2 ©hp 
io ^t^tn^^^si. 

MfBfgl<£>HPF<D#>;/ b^rymmm^ ¥yt?Ty7°<D&g:%:mTfrt>mJj 

z. t zwrntTzyt^j xzmmo 
15 9. m&<Dffi.mm3m, m4m. mem. xfemimzmmvyt^jxzmwte 

y^y)vm^mm^^ t>\zmx%, 
20 io. m^mmm 9 m\zt?M(D%^j x ? mw\z& v>t, 

mmmmmnmrnxmrn vt^y? ->^yjv h ^ ? * >^x^— mm> 

z\t*<&WL£-?z>yt7 £ j 7s? mm* 
ii. m^<Dm,mm i omzmmvyt^ j * ymwiz&^Ts . 
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10 13. g»2fc<Z>$&fflfg 1 25|fcE«©3fe7 s ^ X^B&C35V>T, 

14. M3ft®ltB«3% &4^» $6J£* X«&7^tetB*fc©#7VX#gB 
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m2m 



TE= (TE+) * (1 -a) - (TE-) * (1 +a) 


(a) 


TE+ = A , FE- = B 


(b) 


TE+ =(A+D), FE- =(B+C) 


(0 


TE+ =(A+D)-k(E+H). TE- = (B+C) -k (F+G) 


(d) 


TE+ = (te*|MAB) , TE- = mmmCD) 



\ FE=(FE+)*(1-a)-(FE-)*(1+a) 


(a) 


FE+ =E, FE- =f 


(b) 


FE+ =H, FE- =G 


(c) 


FE+ =A+C. FE- =B+D 


(d) 


FE+ =(A+C)-k(F+H). FE- = (B+D) -k (E+G) 



H23H 



AS=A+B+C+D 



